Tight transcriptional regulation of foreign genes in insect cells using an ecdysone receptor-based inducible system.
The use of insect cells has been highly successful for the expression of foreign proteins from baculoviruses or plasmid vectors. Here, we describe a tight transcriptional regulation of foreign genes in insect cells using an ecdysone receptor-based inducible system. The system includes the DEF domains of the spruce budworm (Choristoneura fumiferana) EcR (CfEcR) fused to the Saccharomyces cerevisiae GAL4 DNA-binding domain and the EF domains of mammalian Mus musculus retinoid X receptor (MmRXR) fused to the acidic activation domains (AADs) of the baculovirus transactivators IE1 and IE0. Using a GAL4 response element in reporter constructs, both transient and stable expression in insect lepidopteran cells showed that the chimeric MmRXR and CfEcR only activated the reporter genes in the presence of inducer; no gene expression was detectable in the absence of inducer. Characterization of heterogenous activation domains in insect cells showed that the AADs from Autographa californica multiple nucleopolyhedrovirus (MNPV) IE1 and Orgyia pseudotsugata MNPV IE0 consistently exhibited higher inducible levels than the archetype AAD from herpesvirus VP16 in insect cells. To confirm the tight regulation of this system the highly toxic protein, diphtheria toxin (DT), was used. In the absence of an inducer no cytotoxic effect was observed in insect cells that had been transiently transformed with DT expressing plasmids. This system will therefore be a very useful tool for biotechnology applications expressing highly toxic proteins in insect cells and for studying the functional genomics of insects and microorganisms that infect them.